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Notice 

Medicine is an ever-changing science. As new research and clinical experience 
broaden our knowledge, changes in treatment and drug therapy are required. The 
authors and the publisher of this work have checked with sources believed to be 
reliable in their efforts to provide information that is complete and generally in 
accord with the standards accepted at the time of publication. However, in view of 
the possibility of human error or changes in medical sciences, neither the authors 
nor the publisher nor any other party who has been involved in the preparation or 
publication of this work warrants that the information contained herein is in every 
respect accurate or complete, and they disclaim all responsibility for any errors or 
omissions or for the results obtained from use of the information contained in this 
work. Readers are encouraged to confirm the information contained herein with 
other sources. For example and in particular, readers are advised to check the 
product information sheet included in the package of each drug they plan to 
administer to be certain that the information contained in this work is accurate and 
that changes have not been made in the recommended dose or in the 
contraindications for administration. This recommendation is of particular 
importance in connection with new or infrequently used drugs. 
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Preface 



Poisoning & Drug Overdose provides practical advice for the diagnosis and manage- 
ment of poisoning and drug overdose and concise information about common indus- 
trial chemicals. 

The manual is divided into four sections and an index, each identified by a black 
tab in the right margin. Section I leads the reader through initial emergency manage- 
ment, including treatment of coma, hypotension, and other common complications; 
physical and laboratory diagnosis; and methods of decontamination and enhanced 
elimination of poisons. Section II provides detailed information for about 150 com- 
mon drugs and poisons. Section III describes the use and side effects of about 60 
antidotes and therapeutic drugs. Section IV describes the medical management of 
chemical spills and occupational chemical exposures and includes a table of over 
500 chemicals. The Index is comprehensive and extensively cross-referenced. 

The manual is designed to allow the reader to move quickly from section to sec- 
tion, obtaining the needed information from each. For example, in managing a pa- 
tient with isoniazid intoxication, the reader will find specific information about isoni- 
azid toxicity in Section II, practical advice for gut decontamination and management 
of complications such as seizures in Section I, and detailed information about dosing 
and side effects for the antidote pyridoxine in Section III. 
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SECTION I. Comprehensive Evaluation 
and Treatment 



► EMERGENCY EVALUATION AND TREATMENT 

Kent R. Olson, MD 

Even though they may not appear acutely ill, all poisoned patients should be treated 
as if they have a potentially life-threatening intoxication. Below is a checklist (Figure 
1-1) of emergency evaluation and treatment procedures. More detailed information 
on diagnosis and treatment for each emergency step is referenced by page and pre- 
sented immediately after the checklist. 

When you are treating suspected poisoning cases, quickly review the checklist 
to determine the scope of appropriate interventions and begin needed life-saving 
treatment. If further information is required for any step, turn to the cited pages for 
detailed discussion of each topic. Although the checklist is presented in a sequential 
format, many steps may be performed simultaneously (eg, airway management, 
naloxone and dextrose administration, and gastric lavage). 



AIRWAY 

I. Assessment. The most common factor contributing to death from drug overdose 
or poisoning is loss of airway-protective reflexes with subsequent airway obstruc- 
tion caused by the flaccid tongue, pulmonary aspiration of gastric contents, or res- 
piratory arrest. All poisoning patients should be suspected of having a potentially 
compromised airway. 

A. Patients who are awake and talking are likely to have intact airway reflexes, 
but should be monitored closely because worsening intoxication can result in 
rapid loss of airway control. 

B. In lethargic or obtunded patients, the gag or cough reflex may be an indirect 
indication of the patient’s ability to protect the airway. If there is any doubt, it is 
best to perform endotracheal intubation (see below). 

II. Treatment. Optimize the airway position and perform endotracheal intubation if 
necessary. Early use of naloxone (see pp 20 and 469) or flumazenil (see pp 20 
and 446) may awaken a patient intoxicated with opiates or benzodiazepines, re- 
spectively, and obviate the need for endotracheal intubation. (Note: Flumazenil is 
not recommended except in very selected circumstances, as its use may precipi- 
tate seizures.) 

A. Position the patient and clear the airway (see Figure 1-2). 

1. Optimize the airway position to force the flaccid tongue forward and to 
maximize the airway opening. The following techniques are useful. Cau- 
tion: Do not perform neck manipulation if you suspect a neck injury. 

a. Place the neck and head in the “sniffing” position, with the neck 
flexed forward and the head extended (Figure I-2B). 

b. Apply the “jaw thrust” to create forward movement of the tongue with- 
out flexing or extending the neck. Pull the jaw forward by placing the fin- 
gers of each hand on the angle of the mandible just below the ears (Fig- 
ure I-2C). (This motion also provides a painful stimulus to the angle of 
the jaw, the response to which indicates the patient’s depth of coma.) 

c. Place the patient in a head-down, left-sided position that allows the 
tongue to fall forward and secretions or vomitus to drain out of the 
mouth (Figure I-2D). 

2. If the airway is still not patent, examine the oropharynx and remove any 
obstruction or secretions by suction, by a sweep with the finger, or with 
Magill forceps. 
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FIGURE 1-1. Checklist of emergency evaluation and treatment procedures. 
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FIGURE 1-2. Airway positioning. A: Normal position. B: “Sniffing” position. C: “Jaw thrust” maneuver. D: 
Left-side, head-down position, showing nasal and oral airway. 



3. The airway can also be maintained with artificial oropharyngeal or na- 
sopharyngeal airway devices. These are placed in the mouth or nose to 
lift the tongue and push it forward. They are only temporary measures. A 
patient who can tolerate an artificial airway without complaint probably 
needs an endotracheal tube. 

B. Perform endotracheal intubation if personnel trained in the procedure are 
available. Intubation of the trachea provides the most reliable protection of the 
airway, preventing aspiration and obstruction and allowing for mechanically 
assisted ventilation. However, it is not a simple procedure and should be at- 
tempted only by those with training and experience. Complications include 
vomiting with pulmonary aspiration; local trauma to the oropharynx, nasophar- 
ynx, and larynx; inadvertent intubation of the esophagus or a main-stem 
bronchus; and failure to intubate the patient after respiratory arrest has been 
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induced by a neuromuscular blocker. There are two routes for endotracheal in- 
tubation: nasotracheal and orotracheal. 

1. Nasotracheal intubation. In nasotracheal intubation, a soft flexible tube is 
passed through the nose and into the trachea, by using a “blind” technique 
(Figure I-3A). 

a. Technique 

(1) Instill local anesthetic and insert a vasoconstrictor into the patient’s 
nose before the procedure to limit pain and bleeding. Use phenyl- 
ephrine spray and 2% lidocaine jelly or 3-4 mL of a 5% cocaine so- 
lution. 

(2) Pass the nasotracheal tube gently through the nose and into the na- 
sopharynx. As the patient inspires, gently but firmly push the tube 
into the trachea. Success is usually marked by abrupt coughing. 

(3) Check breathing sounds to rule out accidental esophageal intubation 
or intubation of the right main-stem bronchus. 

(4) Secure the tube and fill the cuff balloon. (Tubes used for children do 
not have inflatable cuffs.) 

(5) Obtain a chest x-ray to confirm appropriate tube placement. 

b. Advantages 

(1) May be performed in a conscious patient without requiring neuro- 
muscular paralysis. 

(2) Once placed, it is usually better tolerated than an orotracheal tube. 

c. Disadvantages 

a) Perforation of the nasal mucosa with epistaxis. 

(2) Stimulation of vomiting in an obtunded patient. 

(3) Patient must be breathing spontaneously. 

(4) Anatomically more difficult in infants because of their anterior epi- 
glottis. 

2. Orotracheal intubation. In orotracheal intubation, the tube is passed 
through the patient’s mouth into the trachea under direct vision (Figure 
I-3B). 

a. Technique 

a) If the patient is not fully relaxed (eg, if the jaw is not flaccid or neck 
mobility is restricted), induce neuromuscular paralysis with succinyl- 
choline (1-1.5 mg/kg intravenously [IV]), rocuronium (0.6-1 .2 mg/kg 
IV) or pancuronium (0.1 mg/kg IV), or another neuromuscular block- 
ing agent (see p 472). Caution: In children, succinylcholine may in- 
duce excessive vagal tone, resulting in bradycardia or asystole. Pa- 
tients with digitalis intoxication (see p 155) may have a similar 
response to succinylcholine. Pretreat with atropine (0.01 mg/kg IV), 



FIGURE 1-3. Two routes for endotracheal intubation. A: Nasotracheal intubation. B: Orotracheal intubation. 





6 



POISONING & DRUG OVERDOSE 



or use rocuronium, pancuronium, or another nondepolarizing neuro- 
muscular blocker for paralysis. Also, a nondepolarizing agent is pre- 
ferred if rhabdomyolysis or hyperkalemia is present. 

(2) Ventilate the patient manually with 100% oxygen while awaiting full 
paralysis (1-2 minutes for succinylcholine or rocuronium, 3-5 min- 
utes for pancuronium). 

(3) Using a lighted laryngoscope, visualize the larynx and pass the en- 
dotracheal tube into the trachea under direct vision. Have an assis- 
tant apply firm pressure over the cricoid cartilage to prevent passive 
reflux of gastric contents into the oropharynx. 

(4) Check breathing sounds to rule out accidental esophageal intubation 
or intubation of the right main-stem bronchus. 

(5) Secure the tube and inflate the cuff balloon. (Tubes used for children 
do not have inflatable cuffs.) 

(6) Obtain a chest x-ray to confirm the appropriate tube position. 

b. Advantages 

(1) Performed under direct vision, making accidental esophageal intu- 
bation unlikely. 

(2) Insignificant risk of bleeding. 

(3) Patient need not be breathing spontaneously. 

(4) Higher success rate than that achieved via the nasotracheal route. 

c. Disadvantages 

(1) Frequently requires neuromuscular paralysis, creating a risk of fatal 
respiratory arrest if intubation is unsuccessful. 

(2) Requires neck manipulation, which may cause spinal cord injury if 
the patient has also had neck trauma. 

Clancy M, Nolan J: Airway management in the emergency department. Emerg Med J 
2002;19(1):2-3. [PMID: 11777859] (Review.) 



BREATHING 

Along with airway problems, breathing difficulties are the major cause of morbidity 
and death in patients with poisoning or drug overdose. Patients may have one or 
more of the following complications: ventilatory failure, hypoxia, or bronchospasm. 

I. Ventilatory failure. 

A. Assessment. Ventilatory failure has multiple causes, including failure of the 
ventilatory muscles, central depression of respiratory drive, and severe pneu- 
monia or pulmonary edema. Examples of drugs and toxins that cause ventila- 
tory failure and the causative mechanisms are listed in Table 1-1 . 



TABLE 1-1. SELECTED DRUGS AND TOXINS CAUSING VENTILATORY FAILURE 3 



Paralysis of ventilatory muscles 


Depression of central respiratory drive 


Botulinum toxin (botulism) 


Antihistamines 


Neuromuscular blockers 


Barbiturates 


Nicotine 


Clonidine and other sympatholytic agents 


Organophosphates and carbamates 


Ethanol and alcohols 


Snakebite 


Gamma hydroxybutyrate (GHB) 


Strychnine and tetanus (muscle rigidity) 


Opiates 

Phenothiazines and antipsychotic drugs 

Sedative-hypnotics 

Tricyclic antidepressants 



Adapted in part, with permission, from Olson KR, Pentel PR, Kelly MT: Physical assessment and differential diagno- 
sis of the poisoned patient. Med Toxicol 1987;2:52. 
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B. Complications. Ventilatory failure is the most common cause of death in poi- 
soned patients. 

1. Hypoxia may result in brain damage, cardiac arrhythmias, and cardiac ar- 
rest. 

2. Hypercarbia results in acidosis, which may contribute to arrhythmias, es- 
pecially in patients with tricyclic antidepressant overdose. 

C. Differential diagnosis. Rule out the following: 

1. Bacterial or viral pneumonia. 

2. Viral encephalitis or myelitis (eg, polio). 

3. Traumatic or ischemic spinal cord or central nervous system (CNS) injury. 

4. Tetanus, causing chest wall muscle rigidity. 

5. Pneumothorax. 

D. Treatment. Obtain measurements of arterial blood gases. Quickly estimate 
the adequacy of ventilation from the pC0 2 level; obtundation with an elevated 
or rising pC0 2 (eg, > 60 mm Hg) indicates a need for assisted ventilation. Do 
not wait until the patient is apneic or until the pC0 2 is above 60 mm to begin 
assisted ventilation. 

1. Assist breathing manually with a bag-valve-mask device or bag-valve- 
endotracheal tube device until the mechanical ventilator is ready for use. 

2. If not already accomplished, perform endotracheal intubation. 

3. Program the ventilator for tidal volume (usually 15 mL/kg), rate (usually 
12-15 breaths/min), and oxygen concentration (usually 30-35% to start). 
Monitor the patient’s response to ventilator settings frequently by obtaining 
arterial blood gas values. 

a. If the patient has some spontaneous ventilation, the machine can be 
set to allow the patient to breathe spontaneously with only intermittent 
mandatory ventilation (usually 10-12 breaths/min). 

b. If the endotracheal tube has been placed only for airway protection, the 
patient can be left to breathe entirely spontaneously with blow-by oxy- 
gen mist (T-piece). 

II. Hypoxia. 

A. Assessment. Examples of drugs or toxins causing hypoxia are listed in Table 
1-2. Hypoxia can be caused by the following conditions: 

1. Insufficient oxygen in ambient air (eg, displacement of oxygen by inert 
gases). 

2. Disruption of oxygen absorption by the lung (eg, resulting from pneu- 
monia or pulmonary edema). 



TABLE 1-2. SELECTED CAUSES OF HYPOXIA 3 



Inert gases 


Pneumonia or noncardiogenic pulmonary edema 


Carbon dioxide 


Aspiration of gastric contents 


Methane and propane 


Aspiration of hydrocarbons 


Nitrogen 


Chlorine and other irritant gases 


Cardiogenic pulmonary edema 


Cocaine 


Beta blockers 


Ethchlorvynol (IV and oral) 


Quinidine, procainamide, 


Ethylene glycol 


and disopyramide 


Mercury vapor 


Tricyclic antidepressants 


Metal fumes (“metal fumes fever”) 


Verapamil 


Nitrogen dioxide 


Cellular hypoxia 


Opiates 


Carbon monoxide 


Paraquat 


Cyanide 


Phosgene 


Hydrogen sulfide 


Salicylates 


Methemoglobinemia 


Sedative-hypnotic drugs 


Sulfhemoglobinemia 


Smoke inhalation 



a See also Table 1-1. 
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a. Pneumonia. The most common cause of pneumonia in overdosed pa- 
tients is pulmonary aspiration of gastric contents. Pneumonia may also 
be caused by intravenous injection of foreign material or bacteria, aspi- 
ration of petroleum distillates, or inhalation of irritant gases. 

b. Pulmonary edema. All agents that can cause chemical pneumonia (eg, 
irritant gases and hydrocarbons) can also cause pulmonary edema. This 
usually involves an alteration of permeability in pulmonary capillaries, re- 
sulting in noncardiogenic pulmonary edema (adult respiratory distress 
syndrome [ARDS]). In noncardiogenic pulmonary edema, the pulmonary 
capillary wedge pressure (reflecting filling pressure in the left ventricle) is 
usually normal or low. In contrast, cardiogenic pulmonary edema 
caused by cardiac-depressant drugs is characterized by low cardiac out- 
put with elevated pulmonary wedge pressure. 

3. Cellular hypoxia, which may be present despite a normal arterial blood 
gas value. 

a. Carbon monoxide poisoning (see p 151) and methemoglobinemia (p 

261) may severely limit oxygen binding to hemoglobin (and, therefore, 
the oxygen-carrying capacity of blood) without altering the p0 2 , be- 
cause routine blood gas determination measures dissolved oxygen in 
the plasma but does not measure actual oxygen content. In such 
cases, only the direct measurement of oxygen saturation (not its calcu- 
lation from the p0 2 ) will reveal decreased oxyhemoglobin saturation. 
Note: Pulse oximetry gives falsely normal or nearly normal results and 
is not reliable. 

b. Cyanide (p 177) and hydrogen sulfide poisoning (p 224) interfere with 
cellular oxygen utilization, resulting in decreased oxygen uptake by the 
tissues, and may cause abnormally high venous oxygen saturation. 

B. Complications. Significant or sustained hypoxia may result in brain damage 

and cardiac arrhythmias. 

C. Differential diagnosis. Rule out the following: 

1. Erroneous sampling (eg, inadvertently measuring venous blood gases 
rather than arterial blood gases). 

2. Bacterial or viral pneumonia. 

3. Pulmonary contusion caused by trauma. 

4. Acute myocardial infarction with pump failure. 

D. Treatment 

1. Correct hypoxia. Administer supplemental oxygen as indicated based on 
arterial p0 2 . Intubation and assisted ventilation may be required. 

a. If carbon monoxide poisoning is suspected, give 100% oxygen and 
consider hyperbaric oxygen (see p 482). 

b. See also treatment guides for cyanide (p 177), hydrogen sulfide (p 
224), and methemoglobinemia (p 261). 

2. Treat pneumonia. Obtain frequent sputum samples and initiate appropri- 
ate antibiotic therapy when there is evidence of infection. 

a. There is no basis for prophylactic antibiotic treatment of aspiration- or 
chemical-induced pneumonia. 

b. Although some physicians recommend corticosteroids for chemical-in- 
duced pneumonia, there is little evidence of their benefit. 

3. Treat pulmonary edema. 

a. Avoid excessive fluid administration. Pulmonary artery cannulation and 
wedge pressure measurements may be necessary to guide fluid therapy. 

b. Administer supplemental oxygen to maintain a p0 2 of at least 60-70 
mm Hg. Endotracheal intubation and use of positive end-expiratory 
pressure (PEEP) ventilation may be necessary to maintain adequate 
oxygenation. 

III. Bronchospasm 

A. Assessment. Examples of drugs and toxins that cause bronchospasm are 

listed in Table 1-3. Bronchospasm may result from the following: 
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TABLE 1-3. SELECTED DRUGS AND TOXINS CAUSING BRONCHOSPASM 



Beta blockers 

Chlorine and other irritant gases 
Drugs causing allergic reactions 
Hydrocarbon aspiration 
Isocyanates 



Organophosphates and other anticholinesterases 
Particulate dusts 
Smoke inhalation 
Sulfites (eg, in foods) 



1. Direct irritant injury from inhaled gases or pulmonary aspiration of petro- 
leum distillates or stomach contents. 

2. Pharmacologic effects of toxins, eg, organophosphate or carbamate in- 
secticides or beta-adrenergic blockers. 

3. Hypersensitivity or allergic reactions. 

B. Complications. Severe bronchospasm may result in hypoxia and ventilatory 
failure. 

C. Differential diagnosis. Rule out the following: 

1. Asthma or other preexisting bronchospastic disorders. 

2. Stridor caused by upper-airway injury and edema (progressive airway 
edema may result in acute airway obstruction). 

3. Airway obstruction by a foreign body. 

D. Treatment 

1. Administer supplemental oxygen. Assist ventilation and perform endotra- 
cheal intubation if needed. 

2. Remove the patient from the source of exposure to any irritant gas or other 
offending agent. 

3. Immediately discontinue any beta-blocker treatment. 

4. Administer bronchodilators: 

a. Aerosolized beta-2 stimulant (eg, albuterol [2.5-5 mg] in nebulizer). Re- 
peat as needed, or give 5-15 mg as a continuous nebulizer treatment 
over 1 hour (children: 0.3-0. 5 mg/kg/h). 

b. Aerosolized ipratropium bromide, 0.5 mg every 4-6 hours, especially if 
excessive cholinergic stimulation is suspected. 

c. For beta-blocker-induced wheezing, also consider aminophylline (6 
mg/kg IV over 30 minutes). 

5. For patients with bronchospasm and bronchorrhea caused by organophos- 
phorus or other cholinesterase inhibitor poisoning, give atropine (see p 
412) intravenously. Ipratropium bromide (see 4.b) may also be helpful. 

Epstein SK: Decision to extubate. Intens Care Med 2002;28(5):535-546. [PMID: 12029399] 
(Risk factors for failed extubation include advanced age, longer duration of intubation, and use 
of continuous intravenous sedation.) 



CIRCULATION 

I. General assessment and initial treatment 

A. Check blood pressure and pulse rate and rhythm. Perform cardiopul- 
monary resuscitation (CPR) if there is no pulse and perform advanced car- 
diac life support (ACLS) for arrhythmias and shock. Note that some ACLS 
drugs may be ineffective or dangerous in patients with drug- or poison- 
induced cardiac disorders. For example, procainamide is contraindicated in 
patients with tricyclic antidepressant overdose, and atropine and isopro- 
terenol are ineffective in patients with beta-blocker poisoning. 

B. Begin continuous electrocardiographic (ECG) monitoring. Arrhythmias 
may complicate a variety of drug overdoses, and all patients with potentially 
cardiotoxic drug poisoning should be monitored in the emergency department 
or an intensive care unit for at least 6 hours after the ingestion. 
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C. Secure venous access. Antecubital or forearm veins are usually easy to 
cannulate. Alternative sites include femoral, subclavian, internal jugular, or 
other central veins. Access to central veins is technically more difficult but al- 
lows measurement of central venous pressure and placement of a pace- 
maker or pulmonary artery lines. 

D. Draw blood for routine studies (see p 31). 

E. Begin intravenous infusion of normal saline (NS), 5% dextrose in NS (D5- 
NS), 5% dextrose in half NS (D5W 0.45% sodium chloride), or 5% dextrose 
in water (D5W) at a keep-open rate; for children, use 5% dextrose in quarter 
NS (D5W 0.25% sodium chloride). If the patient is hypotensive (see p 16), 
NS or another isotonic crystalloid solution is preferred. 

F. In seriously ill patients (eg, those who are hypotensive, obtunded, convulsing, 
or comatose), place a Foley catheter in the bladder, obtain urine for routine 
and toxicologic testing, and measure hourly urine output. 

II. Bradycardia and atrioventricular (AV) block 

A. Assessment. Examples of drugs and toxins causing bradycardia or AV block 
and their mechanisms are listed in Table 1-4. 

1. Bradycardia and AV block are common features of intoxication with cal- 
cium antagonists (see p 144) and drugs that depress sympathetic tone or 
increase parasympathetic tone. These conditions may also result from se- 
vere intoxication with membrane-depressant drugs (eg, tricyclic antide- 
pressants, quinidine, or other type la and Ic antiarrhythmic agents). 

2. Bradycardia or AV block may also be a reflex response (baroreceptor re- 
flex) to hypertension induced by alpha-adrenergic agents such as phenyl- 
propanolamine or phenylephrine. 

3. In children, bradycardia is commonly caused by respiratory compromise 
and usually responds to ventilation and oxygenation. 

B. Complications. Bradycardia and AV block frequently cause hypotension, 
which may progress to asystolic cardiac arrest. 

C. Differential diagnosis. Rule out the following: 

1. Hypothermia. 

2. Myocardial ischemia or infarction. 

3. Electrolyte abnormality (eg, hyperkalemia). 

4. Metabolic disturbance (eg, hypothyroidism). 

5. Physiologic origin, due to an intrinsically slow pulse rate (common in ath- 
letes) or an acute vaso-vagal reaction. 

6. Cushing reflex (caused by severe intracranial hypertension). 

D. Treatment. Do not treat bradycardia or AV block unless the patient is symp- 
tomatic (eg, exhibits signs of syncope or hypotension). Note: Bradycardia or 
even AV block may be a protective reflex to lower the blood pressure in a pa- 
tient with life-threatening hypertension (see item VII below). 



TABLE 1-4. SELECTED DRUGS AND TOXINS CAUSING BRADYCARDIA OR ATRIOVENTRICULAR BLOCK 3 



Cholinergic or vagotonic agents 

Digitalis glycosides 
Organophosphates and carbamates 
Physostigmine, neostigmine 

Membrane-depressant drugs 

Propranolol and other beta blockers 
Encainide and flecainide 
Quinidine, procainamide, and disopyramide 
Tricyclic antidepressants 



Sympatholytic agents 

Beta blockers 

Clonidine 

Opiates 

Other 

Calcium antagonists 

Carbamazepine 

Lithium 

Phenylpropanolamine and other alpha-adrenergic 
agonists 
Propoxyphene 



Adapted in part, with permission, from Olson KR et al: Med Toxicol 1987;2:71. 
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1. Maintain an open airway and assist ventilation (see pp 1-7) if necessary. 
Administer supplemental oxygen. 

2. Rewarm hypothermic patients. A sinus bradycardia of 40-50/min is nor- 
mal when the body temperature is 32-35°C (90-95°F). 

3. Administer atropine, 0.01-0.03 mg/kg IV (see p 412). If this is not success- 
ful, use isoproterenol 1-10 mcg/min IV (see p 458), titrated to the desired 
rate, or use an emergency transcutaneous or transvenous pacemaker. 

4. Use the following specific antidotes if appropriate: 

a. For beta-blocker overdose, give glucagon (see p 449). 

b. For digitalis intoxication, use Fab fragments (see p 434). 

c. For tricyclic antidepressant or membrane-depressant drug overdose, 
administer sodium bicarbonate (see p 419). 

d. For calcium antagonist overdose, give calcium (see p 424). 

III. QRS interval prolongation 

A. Assessment. Examples of drugs and toxins causing QRS interval prolonga- 
tion are listed in Table 1-5. 

1. QRS interval prolongation of greater than 0.12 seconds in the limb leads 
(Figure 1-4) strongly indicates serious poisoning by tricyclic antidepres- 
sants (see p 90) or other membrane-depressant drugs (eg, quinidine [p 
324], flecainide [p 78], chloroquine [p 165], and propranolol [p 131]). 

2. QRS interval prolongation may also result from a ventricular escape 
rhythm in a patient with complete heart block (eg, from digitalis, calcium 
antagonist poisoning, or intrinsic cardiac disease). 

B. Complications. QRS interval prolongation in patients with tricyclic antide- 
pressant or similar drug poisonings is often accompanied by hypotension, AV 
block, and seizures. 

C. Differential diagnosis. Rule out the following: 

1. Intrinsic conduction system disease (bundle branch block or complete 
heart block) caused by coronary artery disease. Check an old ECG if 
available. 

2. Flyperkalemia with critical cardiac toxicity may appear as a “sine wave” 
pattern with markedly wide QRS complexes. These are usually preceded 
by peaked T waves (Figure 1-5). 

3. Flypothermia with a core temperature of less than 32°C (90°F) often 
causes an extra terminal QRS deflection (J wave or Osborne wave), re- 
sulting in a widened QRS appearance (Figure 1-6). 

D. Treatment 

1. Maintain the airway and assist ventilation if necessary (see pp 1-7). Ad- 
minister supplemental oxygen. 

2. Treat hyperkalemia (see p 37) and hypothermia (p 20) if they occur. 

3. Treat AV block with atropine (see p 412), isoproterenol (p 458), and a 
pacemaker if necessary. 

4. For tricyclic antidepressant or other sodium channel-blocking drug over- 
dose, give sodium bicarbonate, 1-2 mEq/kg IV bolus (see p 419); repeat 
as needed. 

5. Give other antidotes if appropriate: 



TABLE 1-5. SELECTED DRUGS AND TOXINS CAUSING QRS INTERVAL PROLONGATION 3 



Beta blockers (propranolol) 

Chloroquine and related agents 
Digitalis glycosides (complete heart block) 
Diphenhydramine 
Encainide and flecainide 



Hyperkalemia 

Phenothiazines (thioridazine) 

Propoxyphene 

Quinidine, procainamide, and disopyramide 
Tricyclic antidepressants 



^Adapted, in part, with permission, from Olson KR et al: Med Toxicol 1987;2:71. 
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FIGURE 1-4. Widened QRS interval caused by tricyclic antidepressant overdose. A: Delayed intraventricular 
conduction results in prolonged QRS interval (0.18 s). B and C: Supraventricular tachycardia with 
progressive widening of QRS complexes mimics ventricular tachycardia. (Modified and reproduced, with 
permission, from Benowitz NL, Goldschlager N. Cardiac disturbances in the toxicologic patient. In: Clinical 
Management of Poisoning and Drug Overdose, Haddad LM, Winchester JF [editors]. Philadelphia: WB 
Saunders, 1983, p 71.) 



a. Digoxin-specific Fab antibodies for complete heart block induced by 
digitalis (see p 434). 

b. Glucagon for beta-blocker intoxication (see p 449). 

c. Calcium for calcium antagonist poisoning (see p 424). 

IV. Tachycardia 

A. Assessment. Examples of drugs and toxins causing tachycardia and their 
mechanisms are shown in Table 1-6. 

1. Sinus tachycardia and supraventricular tachycardia are often caused by 
excessive sympathetic system stimulation or inhibition of parasympathetic 
tone. Sinus tachycardia may also be a reflex response to hypotension or 
hypoxia. 

2. Sinus tachycardia and supraventricular tachycardia accompanied by QRS 
interval prolongation (eg, with tricyclic antidepressant poisoning) may 
have the appearance of ventricular tachycardia (see Figure 1-4). 




FIGURE 1-5. Electrocardiogram of patient with hyperkalemia. (Modified and reproduced, with permission, 
from Goldschlager N, Goldman MJ: Effect of drugs and electrolytes on the electrocardiogram. In: 
Electrocardiography: Essentials of Interpretation. Goldschlager N, Goldman MJ [editors]. New York: Lange, 
1984, pi 99.) 
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FIGURE 1-6. Electrocardiogram of patient with hypothermia, showing prominent J waves. (Modified and 
reproduced, with permission, from Goldschlager N, Goldman MJ: Miscellaneous abnormal electro- 
cardiogram patterns. In: Electrocardiography: Essentials of Interpretation. Goldschlager N, Goldman MJ 
[editors]. New York: Lange, 1984, p 227.) 



B. Complications. Simple sinus tachycardia (heart rate < 140/min) is rarely of 
hemodynamic consequence; children and healthy adults easily tolerate rates 
up to 160-180/min. However, sustained rapid rates may result in hypoten- 
sion, chest pain, or syncope. 

C. Differential diagnosis. Rule out the following: 

1. Occult blood loss (eg, from gastrointestinal bleeding, or trauma). 

2. Fluid loss (eg, from gastritis or gastroenteritis). 

3. Hypoxia. 

4. Fever and infection. 

5. Myocardial infarction. 

6. Anxiety. 

7. Intrinsic conduction system disease (eg, Wolff-Parkinson-White syndrome). 

D. Treatment. If tachycardia is not associated with hypotension or chest pain, 
observation and sedation (especially for stimulant intoxication) are usually 
adequate. 

1. For sympathomimetic-induced tachycardia, give propranolol, 0.01-0.03 
mg/kg IV (see p 496); or esmolol, 0.025-0.1 mg/kg/min IV (p 443). 

2. For anticholinergic-induced tachycardia, give physostigmine, 0.01-0.03 
mg/kg IV (see p 489); or neostigmine, 0.01-0.03 mg/kg IV. Caution: Do 
not use these drugs in patients with tricyclic antidepressant overdose, be- 
cause additive depression of conduction may result in asystole. 

V. Ventricular arrhythmias 

A. Assessment. Examples of drugs and toxins causing ventricular arrhythmias 
are listed in Table 1-7. 

1. Ventricular irritability is commonly associated with excessive sympathetic 
stimulation (eg, from cocaine or amphetamines). Patients intoxicated by 



TABLE 1-6. SELECTED DRUGS AND TOXINS CAUSING TACHYCARDIA 3 



Sympathomimetic agents 

Amphetamines and derivatives 

Caffeine 

Cocaine 

Ephedrine and pseudoephedrine 
Phencyclidine (PCP) 

Theophylline 

Agents causing cellular hypoxia 

Carbon monoxide 
Cyanide 

Hydrogen sulfide 

Oxidizing agents (methemoglobinemia) 



Anticholinergic agents 

Amanita muscaria mushrooms 
Antihistamines 

Atropine and other anticholinergics 

Phenothiazines 

Plants (many: see p 309) 

Tricyclic antidepressants 

Other 

Ethanol or sedative-hypnotic drug 
withdrawal 

Vasodilators (reflex tachycardia) 
Thyroid hormone 



Adapted, with permission, from Olson KR et al: Med Toxicol 1987;2:71. 



